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Abstract

Purpose : Physical properties of radiophamaceuticals of technetium(™"Tc) and thallium(®™T1) have early been used for

clinical diagnostics. The studies of those radiophamaceuticals have been contributed to the efficient tomography by solving
the problem such as the geometrical shape of heart and radiation energy attenuation by surroundings of heart. It is
progressed to reveal the best conditions of acquisition of gamma ray for the efficient tomography, While the purpose of this
study was to determine the optimal condition of acquisition of gamma ray using pharmaceuticals of technetium according to
myocardial infarct and ischemic sites based on phantom and clinical experiments.

Objects and methods : Cylindrical chest phantom (30.5x22x 186, Data Spectrum’s Elliptical Phantom 2230, Data Spectrum
Co, Chapel Hill, NC) and left ventricular phantom (Model 7070, Data Spectrum Co, Chapel Hill, NC) were used. Myocardial
infarct defect was determined from 8 sites in anterior, lateral, inferior, and septum of basal and mid-apex. The condition of
acquisition of gamma ray for phantom data was followed from the principles of myocardium perfusion computed tomography
such as MHead: 123 @Matrix Size: 64x64 @Acq. Time: 50sec @Angle: 6" GlImage Zoom: 1.123. The discrepancies of total
counts among @~@ due to radioactive decaying of source were minimal to influence the results by delaying time to
determine the acquisition time. A defect site used the four different acquisition of gamma ray using PRISM 3000 system
such as @Non-Circular Step & Shoot ®Non-Circular Continuous ©Circular Step & Shoot @Circular Continuous. After
photographing by commonly used myocardium perfusion computed tomography method, @, in clinical setting, a patient with
perfusion defect continuously took photograph in a the ideal gamma acquisition method based on phantom data.

The phantom and clinical myocardium perfusion computed tomography data of a defect was applied to and analyzed with
the factory programs and the conditions such as (OPrefiltering-Low Pass Filter-Order 50 Cutoff 0278 @Transverse
Reconstruction-Ramp Filter @Off Center Zoom-64x64-12.7Zoom @Cardiac Oblique Reconstruction. The short-axis results
among the data were used for analysis. @ stage was composed of 360" reconstruction method and 180" reconstruction
method, and slice thickness was 1.98mm. The results were evaluated with the contrast of the defect site and the uniformity
of the non-defect site. The data for the contrast was shown in mean and standard deviation. The data for the uniformity
was given in average of coefficient variations.

Results : In contrast 180° reconstruction method (0.32-23.32%) was the best in all defects except that 360" reconstruction
method (3.029%) showed the best result in mid-apex lateral defect. Non-circular acquisition (0.32-23.32) gave the best result
in all defect except that circular acquisition (245%) was best in mid-apex lateral defect. Continuous acquisition (0.03~2.53%)
showed good results in basal lateral, inferior, septal defects and mid-apex septal defect. Tn the other defects, step and shoot
acquisition(1.04~497%) gave the good results. In uniformity 360" reconstruction method(2.23~9.67%) was the best in all
defects. Non-—circular acquisition(0.18~0.89%) showed the best results in basal lateral, mid-apex lateral and inferior defects
and the other defects gave the good results in circular aquisition(0.22~1.84%). Furthermore, step and shoot aquisition(0.21 ~
209%) showed good results in basal anterior, inferior and mid-apex anterior, inferior and continuous aquisition(0.20~1.79%)
was good in the other defects.

Conclusion : This study gave the integrated solution of myocardium perfusion computed tomography, which reported
different results due to difficulties to access. It would help to improve the diagnostic sensitivity and manage the diagnostic
laboratory efficiently.
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1% M.1.1.1 Contrast and Uniformity of Basal
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¥ IM.1.6.1 Contrast and Uniformity of Mid-Apex
Lateral Wall Defect
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1% ML.1.7.1 Contrast and Uniformity of
Mid-Apex Inferior Wall Defect

360" rec Non S&S 180° rec Non S&S

360° rec Non Cont 180° rec Non Cont

360° rec Cir S&S  180° rec Cir S&S

360" rec Cir Cont 180° rec Cir Cont

a9 M.1.7.2 PTQ's of Mid-Apex Inferior
Wall Defect



8) =7t AE =2 Z2£(Mid-Apex Septal
Wall Defect)

¥ M.1.8.1 Contrast and Uniformity of Mid-Apex
Septal Wall Defect

Unif Unif Unif
Contra . 1Contra . 1Contra .
ormi ormi orm
st st st
(MAX v (MAX v (MAX v
cv)" (CV cv
+SD) ) +£SD) ) +SD) )
@Step & | 2750 |
A Shoot 478 1361 28.96
Non- S 11300
i ® 3041 £505
I | Circular Conti . 12.57 on gt
36Oo ontinuous || +O. .0 — 13 19
@Step & || 28.23 494 |7
rec 13.84
B Shoot 462 28.64
. 13.28
Circular ® 29.04 482
12.72
Continuous | =5.01
@Step & | 26.82
Al shoor 751 02
L {O .
Non- %0 17.93
) ® 31.42 +758
Il | Circular Conti 765 17.19 2.1
180° ontimuous | - /.00 . 1762
@Step & | 2821 705
rec 19.06
B Shoot +598 29.11
. ~ 11730
Circular ® 30.01 +6.51
15.54
Continuous || =7.04
(rec:reconstruction)
T 1818 29 mMi18lolA dzxxe 49 OI
< I, @A > B, @@ < ®E UrE}LHU% T
AgoE dzxe o= g9y D1 > 1, @IdA+=

A > B, IdXE A < B @@ < ®F Yedth
29 M1829 ZF PTQIA = 360° +4 3 180° 4
Zve] AAF Aolx FAT 4 §lovh 1807 AT

AN e e FAY £/ ek

718} M1.1.8.1 Contrast and Uniformity of
Mid-Apex Septal Wall Defect

360° rec Non S&S 180" rec Non S&S

180° rec Non Cont

360° rec Cir Cont 180" rec Cir Cont

28 MM.1.82 PTQ's of Mid-Apex Septal
Wall Defect
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2% M.2.1.1 Short-Axis Images of patient 1 with
Basal Anterior Wall Defect

a8 M212 PTQ's of Patient 1 with
Basal Anterior Wall Defect

a9 M211% 29 M212% 4 YaedA md
Ho g Agste ATHF 9E2FIdE9d Ao 36
0" rec non-circular step& -shoot’z} 3lgrel ’180°
rec non-circular step&shoot’& A2 Blud] =& A
L2 U3 AyPoer 3 dolelo] thate] 180°
2 AT A AT 499 PTQAA §3] A F o)
F4E F AgE BYFa Qo
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29 M.221 Short-Axis Images of
Patient 1 with Basal Lateral Wall Defect

a9 M.222 PTQ’s of Patient 1 with
Basal Lateral Wall Defect

a9 M2213 2y M222% A Yddx nH
Aoz APste AZHF d3Edeed Ad ‘36
0° rec non-circular step& -shoot’3} 3dtghe] '180°
rec non-circular continuous'E A& HlWd] L A
o2 AA &8 ZAEo] e FAY A9 ‘180° rec
non-circular continuous'® ¥} HE FozA
ol Je/AE FHE AL 7dE & dE v

B2 gl



19 IM.223 Short-Axis Images of
Patient 2 with Basal Lateral Wall Defect
1% M.23.1 Short-Axis Images of Patient 1 with

Basal Inferior Wall Defect

2% M224 PTQ's of Patient 2 with 18 M232 PTQ's of Patient 1 with
Basal Lateral Wall Defect Basal Inferior Wall Defect
¥ M2233% 29 M224% A Aol A o8 M2313 ¥ M232+= Al JAolM BA
Hog APse AzBF d=FFEd Ao 36 Hom A ATBF dEFIed ddo 36

0° rec non-circular step& -shoot'¥ ste} 180" 0° rec non-circular step& -shoot'# dFete} 1807

rec non-circular continuous’'& ME ¥z FZ A rec non-circular step&shoot’ & A& vl E & A
o8N % 1074 9 A FA F5 13 A& oz 1xxe®m  FHF 360" rec non-circular
23 AT AH Holrh g, 288 3 A step&shoot’ HolE1S AR g Aol webr 180°

Ak PTQAIA 44 &3

s
49 =74¢ F 2xga & F A 2 Arageza A 9
o Ha F ged BolFa Ak

hss
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9 MM.2.3.3 Short-Axis Images of Patient 2 with
Basal Inferior Wall Defect

a9 M233% 19 M234% @A ddelr RHF
o7 A&t AS#HF dFEIEQ a9 360°
rec non-circular step& -shoot'Z 3d}te] 180" rec
non circular step&shoot’ & MZ HW3 L& Ao
1A¥ez F£HFT 360 rec  non-circular
step&shoot’ HolH & AYHAEY ZHalo] mabr] 180°
2 AFAATeEN AE 44T PTQIA FR A

CER T CERES RN

lo

a9 M.234 PTQ's of Patient 2 with
Basal Inferior Wall Defect
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® Abz 3

¥ M.2.35 Short-Axis Images of Patient 3 with
Basal Inferior Wall Defect

13 M.2.3.6 PTQ's of Patient 3 with Basal
Inferior Wall Defect

17 M2359 28 M2368 dA AAtdA »aA
Aoz NFsle AZAF dEFGEd Fd9 3B

0° rec non-circular step& -shoot'# 3tk

e
o
&

rec. non-circular step&shoot’ & A= H|wd & A
o2 mAAR 13¥ez  $£FI '360° rec
non—circutar step&shoot’ Hlo]E & AHAI A}
wrebA 180" = AT eEA AT 943 PTQO

A FASA GH0l T ALE ¥ 5 Ak

b
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29 M.2.3.7 Short-Axis Images of Patient 4 with

Basal Inferior Wall Defect
19 M.2.4.1 Short-Axis Images of Patient 1 with

Basal Septal Wall Defect

18l M238 PTQ's of Patient 4 with Basal Inferior

Wall Defect
29 M.242 PTQ's of Patient 1 with Basal Septal

Wall Defect

g M237%% 23 M238& @A 9aeA 24
Rom APl ACAE d=FG&9 Ao 36 29 M2417 18 M242% @4 944 7H
0° rec non-circular step& -shoot'¥} 3kt '180° de) Adets Alewi a3dded duel 360
rec non-circular step&shoot’ S A2 Hlws B A rec non-circular step& -shoot’# W AFH Ao
oz wRAAR 1Moz ST 360" rec we shgre] "180° rec non-circular step&shoot' & A
non—circular step&shoot’ Hl°|EE HABAF Aol 2 vud ¥ AdoE, 1Her T 360 rec
waba] 180° 2 A TFAToEN AT dad PTQO non-circular step&shoot’ HolEE HAHAFH Aol
A oEge 4F e 7 oE 27b 9ok webd 180° 2 AFdstomd Ao wEe] Hrk

fogiriz A& HolFa .
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29 IM.25.1 Short-Axis Images of Patient 1 with
Mid-Apex Anterior Wall Defect

3% M.252 PTQ's of Patient 1 with Mid-Apex
Anterior Wall Defect

a9 M2513% 29 M252¢ 4 YA 73
29 Agse ASRF 9389 da9 360
rec non-circular step& -shoot’¥ WHAFY A}
uE 39 '180° rec non-circular step&shoot’ & A
2 Has] B Aoz 1AAoZ FAF '360° rec
non-circular step&shoot’ HOE|E WHEAEH 73}
A 180" 2 AlFAToEN A2 94w PTQO

A F3) 4Fol UL & 57
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%Y IM.253 Short-Axis Images of Patient 2 with
Mid-Apex Anterior Wall Defect

19 M.254 PTQ’s of Patient 2 with Mid-Apex
Anterior Wall Defect

a9 M253% 28 M254% A A4 73
49 Adgste A2RF G2EIEQ A9 360°
rec non-circular step& -shoot'® WNHAEH Zi}of
mE 3lw9’180° rec non-circular step&shoot’& A
2 Hud ¥& Aoz 1807 A% ‘360" rec

" non-circular step&shoot’ H|0|E]E ALY Al

Wb 180° 2 AFHGORH AT I3 PTQA
A A4Fel A FEEE & 271 A
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obgiel ¥ V.17 X V2ol A upel o] dix

%o AY FHAE ZRZAEAAM 360" TARMEGO
o AYstaE UmA d HAEdA

o
(032~2332%)°]  $stAow, 3714
£33 A ALet
2 (0.17~6.81%)°]
S a8 A4 S8, R, 4 2 F A
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¥ V.1 Comparison of Contrast for All Defect

the difference between 360° rec and 180" rec (%)

Bas | Bas . .
Basal A | a Basal|Mid-Apex | Mid-Apex | Mid-Apex | Mid-Apex
Ant Sep Ant Lat Inf Sep
Lat | Inf
23.321358| 86 | 7.06 21.22 -3.02 11.95 0.32
the difference between Circular and Non-Circular (%)
Bas | Bas . .
Basal al | al Basal|Mid-Apex | Mid-Apex|Mid- Apex |Mid-Apex
Ant Se Ant Lat Inf S
Lat | Inf P 4 . P
408 11.7514.26| 3.46 571 -2.45 6.82 0.32
the difference between Continuous and Step&shoot (%)__
Bas | Bas . .
Basal al | al Basal|Mid-Apex |Mid-Apex | Mid-Apex |Mid-Apex
Ant NE Ant Lat Inf S
Lat| |0 " . g @
-091-00
1.04 1 5 -0.3 4.79 1.04 441 -2.53
FUE] ALE EE dEdA 3607 MR~
06100 4R OR, AAZE % D 349
SRl WEY 45 H018~089%)9], A 2
2 ®(0.22~1.84%)°] STt d

=
o] AA 2 Z=7 AdHe MW hRo) A TAF
HEW(021~2.09%)0] $-F8HA, YA A&
A

A%A FEW(020~179%)°] $+F3itte A&
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=

°‘Il§’g P HoH ™ol AT
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¥ V.2 Comparison of Uniformity for All Defect

the difference between 360" rec and 180" rec (%)
Bas | Bas . .
Basal 4| al Basal | Mid-Apex | Mid-Apex |Mid-Apex | Mid-Apex
Ant Sep | Ant Tat Inf Sep
Lat | Inf
712 13081311} 5.72 3.27 2.23 9.67 443
the difference between Circular and Non-Circular (%)
Bas | Bas . .
Basal a |l Basal| Mid-Apex | Mid-Apex|Mid-Apex | Mid-Apex
Ant Sep Ant Lat Inf Sep
Lat | Inf
0.2
1.15 A 1.09| 1.4 151 -0.89 -0.18 0.22
the difference between Continuous and Step&shoot (%)
Bas | Bas . .
Basal a | al Basal | Mid-Apex | Mid-Apex |Mid-Apex | Mid-Apex
Ant Sep Ant Lat Inf Sep
Lat | Inf
-0.2
-2.09 ! 02| 159 -1.37 -1.31 0.8 1.79
v.n &
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